Molecular cloning of cDNA for matriptase, a matrix-degrading serine protease with trypsin-like activity.
A major protease from human breast cancer cells was previously detected by gelatin zymography and proposed to play a role in breast cancer invasion and metastasis. To structurally characterize the enzyme, we isolated a cDNA encoding the protease. Analysis of the cDNA reveals three sequence motifs: a carboxyl-terminal region with similarity to the trypsin-like serine proteases, four tandem cysteine-rich repeats homologous to the low density lipoprotein receptor, and two copies of tandem repeats originally found in the complement subcomponents C1r and C1s. By comparison with other serine proteases, the active-site triad was identified as His-484, Asp-539, and Ser-633. The protease contains a characteristic Arg-Val-Val-Gly-Gly motif that may serve as a proteolytic activation site. The bottom of the substrate specificity pocket was identified to be Asp-627 by comparison with other trypsin-like serine proteases. In addition, this protease exhibits trypsin-like activity as defined by cleavage of synthetic substrates with Arg or Lys as the P1 site. Thus, the protease is a mosaic protein with broad spectrum cleavage activity and two potential regulatory modules. Given its ability to degrade extracellular matrix and its trypsin-like activity, the name matriptase is proposed for the protease.